After long-term exposure to cigarette smoke, erythrocyte and haemoglobin levels were higher due to the high carbon monoxide concentration in the smoking chamber. Other values were not affected by the exposure.
RESULTS

Haemoglobin
Larson & Silvette (1968) summarized the literature concerning the influence of smoke constituents on haemoglobin (Hb). It is reported that Hb shows a tendency to increase in smokers but that this increase was not significant statistically (Blackburn, Brozek & Taylor, 1960) . The other reports cited by Larson & Silvette (1968) did not show a significant increase of Hb in smokers when compared to nonsmokers.
The effect has not been studied in experimental animals. Table 2 shows Hb values obtained in control and smoke-exposed animals. Animals of group 5 (chronic smoke inhalation for more than I year) were statistically compared with the corresponding control group.
Results of the analysis of variance show the following factors to be of significant influence on the Hb value:
Treatment: animals subjected to smoke showed increased Hb values (p< 1 %); Sex: male animals showed higher haemoglobin values than females irrespective of treatment (p< 1 %);
Interactions: that between smoke exposure and duration of experiment is significant (p< I %), i.e. the effect of treatment varies with the experimental period.
After 20 weeks of treatment the effect was nil in animals exposed to smoke compared to controls; the effect then increases to a maximum in the 44th week, but becomes smaller again after 56 weeks. The interaction between treatment and sex lies within chance variation. Our results agree with those cited in the literature (Table 3) , and our experiments demonstrate that a clear influence of smoke exposure can only be proved in long-term experiments. 
Erythrocytes
In earlier experiments we studied erythrocyte counts in hamsters subjected to high dose levels of smoke. We observed an increase of erythrocyte counts from 5,4 to 6,9 million after smoke exposure over a long period (more than 100 days). After 143 days, the increase was even more pronounced and reached the ratio of 5,5 :7,9 million. The increase in erythrocyte counts could be explained by the chronic carbon monoxide intoxication which cannot be avoided when using this method. Details of the considerable increase of carbon monoxide-haemoglobin concentration in smokeexposed hamsters had been described previously (Reckzeh, Rucker, Harke & Dontenwill, 1969) . As a result of continuous exposure to smoke over a long period the carbon monoxide-haemoglobin content is increased to a much greater extent in other animals than in man. This may be explained by the fact that in man each inhalation is followed by a relatively long smoke-free interval.
No experiments concerned with the effect of chronic smoke exposure on erythrocyte counts are known.
The increase in erythrocyte count is dependant on the duration of exposure to smoke (Table 2 ). The compensatory increase after chronic carbon monoxide DONTENWILL,CHEVALIER, HARKE, LAFRENZ,RECKZEH,LEUSCHNER intoxication can only be explained by the experimental method and the increase of carbon monoxide haemoglobin.
This compensatory increase in erythrocyte count also indicates that there is a marked carbon monoxide response in experimental animals during smoke exposure and that this factor is of considerably greater significance than it is in human smokers.
Our findings, as well as quantitative investigations on the assimilation of smoke (Dontenwill, 1970) , demonstrate that with our method the animals take up considerable quantities of smoke constituents.
Animals of group 5 (chronic smoke inhalation for more than 1 year) were statistically compared with those of the untreated control group.
Results of the analysis of variance showed high conformity with results of the statistical evaluation for Hb values. The following factors were found to influence erythrocyte counts significantly:
Treatment: animals subjected to smoke showed increased erythrocyte counts (p<l %);
Sex: male animals showed higher erythrocyte counts than females, irrespective of treatment (p< 1 %);
Interactions: that between smoke exposure and duration of experiment is significant (p< 1 %), i.e. the effect of treatment varies in the experimental period.
After 20 weeks of treatment, the effect is nil in animals exposed to smoke compared to controls.
The effect is increasing to a maximum in the 44th week but becomes smaller again after 56 weeks. The interaction between treatment and sex of the animal lies within chance variation.
Our results are in conformity with those cited in the literature (Table 3) .
Thrombocytes, prothrombin time, haematocrit
It is not practicable to discuss all studies on the influence of smoke constituents on blood coagulation, thrombocyte agglutination or factors controlling blood coagulation. Murphy (1968) states in the summary of his paper about thrombocytes, thrombosis and coagulation 'It is possible that smoking has an acute effect but the proof is not available so far'. This subject is given extensive treatment by Larson & Silvette (1968) and by Schievelbein & Eberhardt (1972) . Studies are concerned almost exclusively with investigations and observations in man. Table 2 shows that smoke exposure has no clear effect on thrombocyte counts.
Conspicuous, however, is the greater variation and range of thrombocyte counts in smoke-exposed animals.
In addition, it should be pointed out that Birnstingl, Brinson & Chakrabarti (1971) observed a marked reduction in the number of thrombocytes in rabbits from 57·51 X 10 4 per mm 3 before to 33·46 X 10 4 per mm 3 after exposure to 400 ppm carbon monoxide, and a decrease in 'adhesiveness' from 30·04 to 24·08 %.
There was no difference in prothrombin time between smoke exposed animals and controls (Table 2) .
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The haematocrit value increases in parallel with erythrocyte counts (Table  2) .
Leucocytes
Various authors studied the effect of nicotine on leucocyte counts (see Larson & Silvette, 1968 ). Minuth (1959) observed leucopenia, granulocytopenia and an increase of eosinophils.
Previous comparative studies did not demonstrate a clear increase of leucocyte counts after chronic smoke exposure. Corre, Lellouch & Schwartz (1971) reported on an epidemiological study in which they observed an increase of leucocyte counts in smokers compared to nonsmokers:
the differential blood picture showed no significant changes. Asano, Ogawa & Hirokawa {I962) observed that after smoking of 5 cigarettes, the total number of leucocytes increased parallel with the level of adrenalin in the urine: they described this as a 'stress situation'.
Granata & Castriciano (I968) demonstrated that inhalation of cigarette smoke has an influence on leucocytes in the peripheral circulation.
In connection with the question of induction of allergic reactions by smoke constituents, Schoen & Pizer (1964) , Schroder (I967) and Savel (1970) reported on various findings. They observed changes of leucocytes during allergic reactions and, using various methods of examination, they tried to study the significance of tobacco constituents on changes of the blood.
Their findings do not present a uniform picture. Total leucocyte counts of control and of smoke-exposed animals are presented in Table 2 . The results do not show clear differences between animals exposed to smoke and control animals.
A slight decrease of leucocyte counts was observed in animals exposed to smoke, and this was parallel to a decrease in bodyweight.
In an experiment using untreated animals with restricted diet, we were able to demonstrate that within 4 weeks a 36 % reduction in bodyweight was accompanied by a 35 % reduction of leucocyte counts (Table 4 ).
As severe reduction in bodyweight in man (hunger) has been shown to cause a reduction in the number of leucocytes (Villinger-Kwerch, 1957) we may assume that this is also a decisive factor in the above case. In comparing the smoke exposed group 5 with the control group it appears from statistical analysis that the interaction of treatment (smoke exposure) and sex of animals, as well as the interaction of treatment, sex and duration of the experiment, may be regarded as significant (p< 5 %). The total effect of treatment is the sum of these effects: for male animals, the values obtained in the smoke-exposed group were higher than in the untreated control group, and in the case of the females they were lower. This effect was more pronounced in the 20th and 56th week than in the 30th and 44th week. The marked variations which were sometimes observed can in no way be attributed to the presence of infection: the seasonal influence might be a contributory factor. The differen- 
..:t tial blood picture of leucocytes showed a relatively high proportion of lymphocytes, a finding which has been consistently confirmed by all investigators.
It is not possible to demonstrate a distinct influence of smoking on the differential blood picture (Table 2) . Table 3 gives a comparison with the findings of other authors.
Reticulocytes
Investigations on the effects of smoke constituents upon reticulocytes are not available up to now. Table 5 shows that the mean values, standard deviations and ranges between smoke-exposed and control animals are within the normal variation.
Electrolytes and total protein
The determination of electrolytes and other biochemical factors (e.g. total protein) was carried out within the first 6 months of experiment.
The reason for this is the increasing incidence and severity of amyloidosis in the kidney of golden hamsters.
As progressive amyloidosis and the resulting nephrosis could conceivably give rise to electrolyte disturbances and to changes in the protein content of the blood, we considered it advisable to carry out the total protein and electrolyte determination in animals with intact kidney parenchyma. Table 5 shows the values obtained for total protein and electrolytes. No significant differences were observed between electrolyte values and total protein in animals subjected to smoke, to fresh air and in the control group. 
Total bilirubin
In order to investigate the effect of smoke on liver function we determined total serum bilirubin and certain enzymes.
Significant differences between animals exposed to smoke and controls could not be proved.
Enzymes
Alkaline phosphatase, glutamic-oxaloacetic transaminase (SGOT), glutamicpyruvic transaminase (SGPT) were investigated.
No references were found in the literature to the effect of smoke constituents on these enzyme values in the serum.
In certain groups, striking sex-specific differences were observed in SGOT. to a maximum of 454,0. The SGOT-values obtained by us (Table 7) at 35°C using an autoanalyser were also reported by Opie, Lochner, Brink, Homburger & Nixon (1964) . They obtained values of 177 ±27. No differences were observed between treated animals and controls for SGPT and alkalin ephosphatase values (Tables 5 and 7) . The role of lipid metabolism in the development of arteriosclerosis is discussed by Dontenwill et al. (l973a) . Numerous investigators have been concerned with the question of whether smoke constituents have an effect on lipid metabolism.
These studies have been summarized in 2 reports of the Surgeon General (1971, 1972) as well as by Larson & Silvette (1968) and Schievelbein & Eberhardt (1972) . Findings from animal experiments vary considerably from those obtained from man. In smokers a significant increase of cholesterol levels and free fatty-acid levels was observed (Schievelbein & Eberhardt, 1972) . Table 7 summarizes the results of these experiments.
Values obtained for free cholesterol, fatty-acid esters, free fatty acids and neutral fats were not significantly different in treated and untreated animals under consideration of the different experimental design. An increase of total cholesterol in treated animals could not be demonstrated, and due to the considerable variation of values, it was also not possible to demonstrate a significant reduction in total cholesterol in treated animals.
Feeding experiments (cholesterol) have shown a high increase of total cholesterol. Semenuk & Beher (1969) observed an increase from 138±6'41 to 351 ±57'4, and Wells & Ershoff (1962) , using the same method, obtained an increase from 132 ± 7 to 495±32.
DISCUSSION
The results of our experiments correspond essentially to those of other authors. Discrepancies can usually be explained as due to different experimental design.
Conspicuous in our experiments and the cited literature, however, is the variation of values for leucocytes.
Tn comparing similar biochemical and haematological investigations in hamsters and rats, it may be said that a greater variation was to be expected.
Exposure to smoke could only be shown to influence haemoglobin and erythrocytes significantly. These alterations may be explained by the high carbon monoxide concentration in the smoking chamber, as discussed previously (Dontenwill, 1970) . The decrease of leucocytes may be explained by a parallel loss of bodyweight.
Surprisingly, no changes could be found in the lipids although hamsters react just as strongly to cholesterol feeding as other animals.
Vascular alterations following exposure to high doses of smoke could not be found either (Dontenwill et of. I973b) , although it should be pointed out that the golden hamster is probably not well suited for investigating arteriovascular alterations.
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